
A D M I N I S T R A T I V E R E C O R D
B I N D E R D E V E L O P M E N T P R O J E C T P-204 06152583

W E E D S P O R T S P R A Y T E S T S M A Y 2 4 , 1977

O b j e c t i v e :
. Evaluate CMC and S t a r c h binders on #2 and #3 Libby T e r r a l i t e .
. Repeat screening test on #1 Libby in order to reproduce

r e s u l t s achieved on t e s t s 9A and 12A.
Background:
T e s t N o . ' s 1 through 7 eva lua t ed sodium s i l i c a t e , o i l emul s ion,
and l ignin s e p a r a t e l y as binders (report da t ed May 24, 1977).
T e s t N o . ' s 9 through 1 2 evaluated C M C , p o t a s s i u m s i l i c a t e , a n d
starch as binders on #1 Libby (report d a t e d May 31, 1977) .
T h i s t e s t series, No. ' s 13 through 16 , eva luat e s CMC and s tarch
on t e rra l i t e vermiculite (#2 and #3 Libby). A l s o , test #17
r e p e a t s screening t e s t s done on tes t No. ' s 9A and 12A.
T e s t Method .*
T e s t s were conducted as ou t l ined in tab l e 1, p a g e A - l . All
add i t i v e s were sprayed d i r e c t l y into the material at the bagging
spou t . F l o w rate s versus nozz l e pre s sure s were e s t a b l i s h e d for
bag f i l l i n g times. W i t h the except ion of test #17, all bags were
weighed, and six consecutive bags were s e l e c t ed f r o m each tes t for
volume checks. Drop t e s t s and s imulated a t t i c f i l l t e s t s were
conducted on each te s t m a t e r i a l . S t a n d a r d q u a l i t y control checks
were taken for all test ma t e r ia l s .
Volume checks, s imula t ed a t t i c f i l l t e s t s and d r o p t e s t s wil l be
conducted at 30 and 60 day in t erva l s to d e t e rmine the e f f e c t of
time on shrinkage and f i b e r l eve l s .
T h i s t e s t report does not contain r e s u l t s on s imula t ed a t t i c f i l l
f i b e r counts. R e s u l t s will be analyzed and an addendum issued when
received.
C o n c l u s i o n s ;
1. S c r e e n i n g does not reduce airborne f i b e r s in Libby #2.
2. S c r e e n i n g does reduce airborne f i b e r s in Libby #1.
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C o n c l u s i o n s , C o n t i n u e d ;
3. A 14 mesh screen reduces airborne f i b e r s as much as a

5 mesh screen with l e s s product los s .
4. In both Libby #2 and #3, CMC added at 0.20 q t . / c f gave

the grea t e s t reduct ion in d r o p t e s t airborne f i b e r s .
In Libby #2 the reduction was 86%, and in Libby #3 the
reduct ion was 84%,

5. N o n e of the p r o d u c t s d r o p t e s t ed meet the g o a l s of 0.2 f / m l
T . W . A . and l.O f / m l maximum on 15 min. exposure.

6. In order to meet this goal ( T . W . A . ) , the reduct ion on
Libby #2 would need to have been 98.4% and in Libby #3,
96.8%.

7. Y i e l d lo s s e s were 6 to 7% in Libby #2 and 4 to 5% in
Libby #3.

8. Y i e l d l o s s e s are the same for both starch and CMC a d d i t i v e s .
9. S c r e e n i n g reduces the heavy p a r t i c l e s in the p r o d u c t .
Recommendat ions:
1. H a v e all p l a n t s screen #1 on a 14 mesh screen.
2. If b inders have to be used on t e r r a l i t e #2 and #3, a p p l y

O.5% CMC + 0.01% War at 0.20 q t s . / c f .
3. T e s t higher concentrat ions of a d d i t i v e s .
4. I n t e n s i f y e f f o r t s at air s eparat ion.
R e s u l t s ;
1. S c r e e n i n g on Libby #2 did not reduce airborne f i b e r counts

( T a b l e 2 , p a g e A - 2 ) . T e s t 13A (unscreened L # 2 ) had a T . W . A .
f i b e r count of 12.40 f / m l versus test 1 3 A S - 1 (screened L # 2 )
which had a T . W . A . f i b e r count of 14.96 f / m l . A comparison
between screened and unscreened #3 was not made in th i s series.

1 5 1 5 2 1 4 4
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R e s u l t s . C o n t i n u e d :
2. Using a 5 mesh screen on Libby #1 reduced the T . W . A . airborne

f i b e r count by 66% ( T e s t 1 7 A S - 1 ) ; a 14 mesh screen reduced
the T . W . A . airborne f i b e r count by 58% ( T e s t 1 7 A S - 2 )
Compari son of the previous screening t e s t s on Libby #1
( t e s t 9A and 12A, tab l e .2, page A - 2 ) indicate s that screening

Libby #1 does reduce the airborne f i b e r count. A l s o , the
14 mesh screen appear s to do .as good a job as a 5 mesh screen.

A 5 mesh screen produced a p p r o x i m a t e l y 22% by weight screenings
and 15% by weight cyclone f i n e s . A 14 mesh screen produced
a p p r o x i m a t e l y 3% by weight screenings and 9% cyclone f i n e s ,
(assuming 24 bags L#l = 120 I b s . )

F u r t h e r t e s t s are necessary to eva lua t e how much yield is
lost by screening on Libby #1.

3 . S t a r c h binder a d d i t i o n reduced the T . W . A . airborne f i b e r ' c o u n t
on Libby #2 by 47% at 0.194 q t . / c f a d d i t i o n rate ( T e s t 1 3 B S )
and 64% at 0.402 q t . / c f add i t i on rate ( T e s t 2-page A - 2 )

4. CMC binder a d d i t i o n reduced the T . W . A . airborne f i b e r count
on Libby #2 by 86% at 0.219 q t . / c f add i t i on rate ( T e s t 16 BS)
and 83% at 0.419 q t . / c f a d d i t i o n rate ( T e s t 16 CS) ( T a b l e 3
page A - 2 ) .

5. S t a r c h binder a d d i t i o n reduced the T . W . A . airborne f i b e r count
on Libby #3 by 31% at 0.212 q t . / c f a d d i t i o n rate ( T e s t 14 BS)
and 75% at 0.384 qt. /cf addi t ion rate ( T e s t 14 CS) ( T a b l e 2,
page A - 2 ) .

6. CMC binder a d d i t i o n reduced the T . W . A . airborne f i b e r count
on Libby #3 by 84% at 0.196 qt. /cf a d d i t i o n rate ( T e s t 15 CS)
and 77% at 0.386 qt. /cf a d d i t i o n rate ( T e s t 15BS-1) ( T a b l e 2,
page A — 2 ) .

7. None of the drop t e s t s meet the goal of 0.2 f / m l T . W . A . or
1.0 maximum for 15 min. exposure ( T a b l e 2, page A - 3 ) . The
best result for Libby #2 was test 16BS which had a drop test
maximum in 10 mins of 2.14 f / m l and a T . W . A . of 1.71 f / m l .
The best result for Libby #3 was test 15CS which had a drop
tes t maximum in 10 mins of 1.71 f / m l and a T . W . A . of 1.00 f / m l .

1 5 1 5 2 1 ^ 5
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R e s u l t s , C o n t i n u e d ;
8. In order to meet the 0.2 f / m l T . W . A . goal airborne f i b e r

counts on 13A (12.4 f / m l ) would need to be reduced 98.4%
and on 14 AS (6.2 f / m l ) they would need to be reduced 96.8%.

9. The lowest T . W . A . airborne f i b e r counts for both Libby #2 and
Libby #3 were obtained f r o m 0.5% CMC -fO.01% War at the lower
addi t i on rate o f a p p r o x i m a t e l y 0.20 q t . / c f ( T a b l e 2 , p a g e A - 2 )

10. Y i e l d losses f rom shrinkage a f t e r 3 days storage were 6 to 7%
for Libby #2 and 4 to 5% for Libby #3 ( T a b l e 4, page A - 4 ) .
The volumes will be re-checked in 30 days and 60 days to measure
the e f f e c t of time on shrinkage. . -

11. A comparison of yield lo s se s between starch and C M C , at the
same a d d i t i o n rate, as shown on T a b l e 6, page A-6, i n d i c a t e s
that except for Libby #2 at 0.20 qt. /cf add i t i on rate, the
lo s s e s are g enera l ly the same.

12. Compari son of heavy p a r t i c l e s in T e s t 13A (uns cr e ened) versus
13 AS ( s c r e e n e d ) shows the reduction of heavy p a r t i c l e s in the
screened produc t . ( T a b l e 5 , page A - 5 )

13. Bulk d en s i t i e s , heavy p a r t i c l e s , moisture pickup and vac
are all normal.

14. N o z z l e pre s sure s and f l o w rates were ca l i b ra t ed for b a g g i n g
. t imes at each bagg ing spout (A-7.-and 8).

M. M. W i l l i a m s
6 / 1 5 / 7 7

M M W : m t
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T A B U 1 A-l _

T e s t No. Ore
13A #2L
13AS-1 #2L
13AS-2 #2L

13BS #2L

13CS #2L
-

14AS #3L
14BS #31,

14CS #3L

15BS #3L

15BS-1 #31

15CS #3L

16BS #2L

16CS #21,

17A #1L
17AS-1 #1L
17AS-2 #1L

C o n d i t i o n s .
Control
14 mesh screen
14 mesh screen
Bag hopper vent open
14 mesh screen

14 mesh screen

14 mesh screen
14 mesh screen

14 mesh screen

14 mesh screen

14 mesh screen

14 mesh screen

14 mesh screen

14 mesh screen

Control
5 mesh screen
14 mesh screen

A d d i t i v e

-
-

2% s tarch
0.01% War
2% starch
0.01% War

2% starch
0.01% War
2% starch
0.01% War
2% starch
0.01% War
0.5% CMC
0.01% War
0.5% CMC
0.01% War
0.5% CMC
0.01% War
0.5% CMC
0.01% War

—

F l o w
Rate Bags
c j t ^ / c f Produced

50
50
10

0.194 50

0.402 50

50
0.212 50

0.384 50

0.212 50

0.386 50

0.196 50

0.219 36

0.419 36

30
30
30

15152147
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TABI,!-: 2

T e s t No.
13A

1 13AS-1
;3BS -

13CS
14AS
14BS

14CS
15BS-1

15CS
16BS
16CS
17A
17AS-1
17AS-2

*9A
*12A

Ore
1*2
1*2
1*2

1*2
1*3 -
1*3

1*3
1*3

1*3
1*2
1*2
1*1
r*i
r*i
1*1
1*1

Screen
None
14M
14M

14M
14M
14M

14M
14M

14M
14M
14M
None
5M
14M
None
14M

H i n d e r
T y p e
Control

-
2% starch
0.01% War

ii

-
2% starch
0.01% War

tl

0.3% CMC
0.01% War

ii
ti
it

-
-
-
-
-

Rate
q t . / c f

-

0.194

0.402
-

0.212

0.384
0.386

0.196 -
0.219
0.419

-
-
.-
-
-

Drop T e s t A n a l y s i s f / m l
Min.

9.41
12.83
5.13

3.85
2.57
1.28

0.86
0.43

0.86
1.71
1.28
9.83
3.42
4.28

10.26
5.99

Max.
15.39
20.52
7.70

5.99
11.54

5.99

2.57
2.14

1.71
2.14
4.70

23.09
8.12
9.41

28.22
23.94

T . W . A .
12.40
14.96

6.56

4.49
6.20
4.28

1.57
1.43

1.00
1.71
2.07

16.25
5.49
6.84

17.245
11.045

* 9A and 12A are added for ease in comparison.

1 5 1 5 2 1 4 8
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T A B L F : 3 A-3
061528*9

Cyclon
No. Ore T i m e Bags N o z z l e Pressure A d d i t i v e Overs U n d e r s F i n e s

_________(Min)_____________;_____________(gt./cf) ( I b s . ) ( I b s . )
13A 1*2 43 50
1 3 A S - 1 1*2 42 50

A S - 2 1*2 8 10
13BS 1*2 41 50

13CS

14AS
14 BS

14CS

15BS

3/8 G G 9 . 5 10 p s i g

1*2 4-3 50 3/8 G G 9 . 5 44 p s ig

1*3 35 50
1*3 39 50 3/8 G G 9 . 5 12 p s i g

1*3 41 50 3/8 G G 9 . 5 50 p s i g

1*3 35 50 3/8 G G 9 . 5 12 p s i g

15BS-1 1*3 34 50 1/2 GG16 18 p s i g

15CS 1*3 38 50 3/8 G G 9 . 5 12 p s i g

16BS 1*2 25 36 3/8 G G 9 . 5 12 p s i g

16CS 1*2 26 36 1/2 GG1& 18 p s i g

17A 1*1 N . A . 30 -
17AS-1 1*1 N . A . 30
1 7 A S - 2 1*2 N . A . 30 -

928
903
170

N . A .
7.8
N . A .

0.194 1024 N . A . N.A
( S t a r c h )
0.402 1080 8.9 N . A .
( S t a r c h )

0.212
( S t a r c h )

972 147.9 37.6
1040 167.7 66.4

0.384 1139 200.3 119.1
( S t a r c h )
0.212 1037 167.6 73.3
( S t a r c h )
0.386

( C M C )
1125 -112 93.8

0.196 1068.6 174.4 85.6
( C M C )
0.219 710.2 15.5 19.2
( C M C )
0.419

( C M C )
752.7 14.4 15.5

. N . A .
N . A . 41.1 28.0
N . A . 4.0 12.9

1 5 1 5 2 1 4 9
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T A B L E 4
A-4

T e s h No. Ore
13A 1*2
1 3 A S - 1
13 BS
13CS
14AS 1*3
14BS •
14CS *
14CS *
15BS "
15BS-1
1 5 C S
16BS 1*2
16CS

I n i t i a l Volume
4.10
4.16
4.20
4.04
4.02
3.90
4.07
4.08
3.94
3.97
3.97
3.89
3.81

+3 Day Volume
4.03
4.11
3.90
3.72
3.97
3.74
3.86
3.93
3.84
3.75
3.75
3.76
3.55

Los s c f
0.07
0.05
0.30
0.32
0.05
0.16
0.21
0.15
0.10
0.22
0.22
0.13
0.26

°A
1.7
1.2
7.1
7.9
1.2
4.1
5.2
3.7
2.5
5.5
5.5
3.3
6.8

1 5 1 5 2 1 5 0
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^ 5

T e s t No. Ore

13A I#2
.

1 3 A S
n

13 BS
•1

13 CS
f l

14AS 1*3
I I

14BS
I I

14CS
f t

15 BS
(1

1 5 B S I
•1

15CS "
01

16BS 1*2
16CS

Bulk
D e n s i t y

( p c f )
4.71
4.66
4.39
4.54
5.14
4.77
4.88
5.04

4.82
4.82
5.09
4.71
5.09
5.36
5.09
5.09
5.95
6.06
5.63
5.63
4.77
5.36

H e a v y
P a r t i c l e s

3.1
1.2
0.1
0.8
1.0
0.3
0.2
1.0

0.2
0.8
0.5
0.2
0.6
1.0
0.5
0.5
0.3
0.5
0.6
0.8
1.0
0.5

M o i s t u r e
P i c k u p

5.74
5.73
5.93
5.64
5.16
5.44
4.78
5.0

5.74
5.92
5.80
6.13
5.72
5.56
6.13
5.70
5.57
5.24
5.61
5.96
5.76
4.53

Vac

82
78
9O
82
80
78
85
85

84
88
82
89
88
89
89
85
80
83
81
80
94
87

1 ^ ]5 1 5 2 1 5 1
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A-

T A B L E 6

Nomina l Volume
T e s t No. Ore A d d i t i v e Rate g t * / c f _ _ _ _ L o s s
13BS 1*2 S t a r c h 0.20 7.1%
16BS L#2 CMC 0.20 3.3%
13CS 1*2 S t a r c h 0.40 7.9%
16CS 1*2 CMC 0.40 6.8%
1483 1*3 S t a r c h 0.20 .4.1%
15CS 1*3 CMC 0.20 5.5%
14CS 1*3 S t a r c h 0.40 5.2%
15BS-1 1*3 CMC 0.40 5.5%

, 1 5 2 1 5 2
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.JIM 1 7 1977J

D I S T R I B U T I O N /
E. S. Wood \.
J . W . W o l t e r \
H. C. Dueclcer
B. R. W i l l i a m s
J. C. Yang
O. M. F a v o r i t e
F . W . Eaton
R. H. LocTce
R. E. Schne id e r
D. D. W a l c z y k / P r o j . F i l e

June 13, 1977

1 5 1 5 Z 1 5 3
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Z o n o l i l e
Cons t ruc t i on P r o d u c t s Divis ion

A D D E N D U M TO REPORT D A T E D A P R I L 21, 1977
" M O N O K O T E F I B E R R E D U C T I O N B Y S C R E E N I N G "

O b j e c t i v e ; Screen Libby #3 as a means of f u r t h e r reducing
f i b e r s in M O N O K O T E .
R e s u l t s o f Drop T e s t s ; Drop t e s t s were conducted to compare
s t andard Libby #3 and Libby #3 cyclone f i n e s to screened
Libby #3 both overs and unders, and al so cyclone f i n e s . The
r e s u l t s are p l o t t e d on Page s A-l through 5. The control L#3
had a T . W . A . of 8.2 f / m l versus 7.41 f / m l for the overs and 10.4
f / m l f or the unders. The control cyclone f i n e s had a T . W . A .
of 4.70 f / m l versus a T ^ W . A . of 2.43 f / m l f o r , the cyclone f in e s
c o l l e c t e d during the screening t e s t .
In a tr ial to d e v e l o p a more consistent d r o p t e s t , the amount
of mater ial was increased to 84 cu. ft. On Pages A-6 and 7
a d r o p test on control Libby #3 using 84 cu. ft. of material
had a T . W . A . o f 17.1 f / m l versus a T . W . A . o f 11.83 f / m l for
the screened m a t e r i a l .
C o n c l u s i o n s ;
1. S c r e e n i n g did not reduce airborne f i b e r l e v e l s on Libby #3

to any great e x t en t .
2. A larger amount of material w i l l give higher airborne f i b e r

l ev e l s . More t e s t i n g would be required to de t ermine if it
is more reproducible than the standard test now used.

M. M. W i l l i a m s
6/13/77

M M W r m t

1 5 L 5 2 1 5 4
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